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RESHCH TEATURES

The T¥C/Lens Assembly is comprised of 16 electrical subassemb)ies: 33 subasiemb]ias
are RLA Asiro desigred and labricated using standard pristed-circuil buard Lype of
construction.  The remaining three assemblies. hiph woltage power supply, ascillator,
and tlepper milors, are vendor supplied comporents which have been specified and
purchased ittﬂrdin? Lo RCA Specification Contral Drawings [SCOsh preparsd by engi-
Agdring and reliskbility assurance. Specifications per the 5CD are prepared Lo
eslablish the design, pertarnance, test, qualidication, and acceplanca réquiresanls
for a procured plece aof equipment.

Parts, materials, processes, and design guidelines for the Shuitle CETY pProyran arg
specified in accgrdance with ROA 2255503, 1Mis document defines Lhe progras raquire—
ments Jor selection and control of EEE parls. To bhe macimum eatent, and ¢onsistent
with availabilitvy, a11 parts have been selected from milidfary spacidications at Lhe
JAN Teval, a5 a minimun, In addilion ko the overall selpction criteria, o subsel of
general purpose prefarred paris has been dofinad by Lhis docomenl and Lhe ACA Govers—
menl Syeteme divicion Standard Puasis List. Lo the case of Lhe CHOS and TIL fanily of
MICrociscuils, devices are soreened and Lésted to Lhe MIL-STR-BAIC pquivalenl and
proacered onder Lhe designalions ol HI-REL/IW) and SWC 5403 From RCA-S50 and Texas
Instruments Carp, resgerlively. Farts not included in the above documenls Mawe bLeen
used in the sesige anby afler a nonstandard iten approval tors [HSIAF) was Geen pra-
pared, submitled Lo Bellabilivy Assurasce Engineertng JRALY and approved For use in
the specific appdication{sl delined in the H5tAF by HAGa-]S0.

darit-Case Cireuit Analyses have been perfarmed and gocemented dgr al) cirpuit
deaigni 1o vemonsirate that sulficieat operating margdns exist dor ad) aparatisg
ronditians. The wnalysis was worst case-in bhat the value for sach of Lhe wariahle
paraneders war set to Bimirs Lhat wil) orive the outpul ta 4 ousimus {2e niasun .

A component application review and analysis was conducted Lo wverify Lthal 1he applied
Aress oh each piedk parl by the temporature exbrewes tdant i died with enviromeenls
qualification teiliny dows nut eaceed the stress deraling values ideatified in RCA
225507,

In agdilion, an ahjociive ecamination &l ihe design was performed through a PDR and

COM wa veridy Lhat the TWC/iens assenbly mel specificalion and contracigal réquire—
meats,

4238 oy e
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RESIGH FLATURES {fontinuad)
BARE BIARD DESIGH (A6}

The design of the associaled A6 board Is constructed From laminales

copper—clad epaxy glass sheaks {NEHA G=10] Grode FE-4f, PER HIL-P-54G13A. Circnig
tonnections are made Lhraugh prinled traces which run Trom point te poiat on bhe
board Surfaces. I[very trace lerminaies ab an annuler ring. fhe annubar ring
surrounds bhe bhole in which a component lead or terminal 15 located. Thas ring
provides a fooving for the salder. ensuriag good mechanical and alactrical
perfarmance.  [ks size and shape are governed by HIL-P-55640 as are trace widihs,
spdcing and ronting.  These requirements are reilersted specificalbly in dréwing
notet to Turther assure coapliance. WVariations belwzen the artwork naster and the
Final product {due ko irrequloriiies ot Lhe BICRiAg process) dre also Coatrolled by
drawing sotei. This prevents makang defective boards From goad ariwork. Holes which
tiouse no Tead or Lerminal, buk serve oaly ta electrically snterconnect the diflerent
board bayers, coniain sLitch bars [or mechanical suppuary snd increased reliabaligy.

The thru holes are drilled lram a driVt Lape thus eliminaking the passibitily uf
bumin error and a1lowing LighL ceatrot over hole and anaular ring canceatricity. 4m
inportand reliabilidy crilersan.  AFter drilling and elchany, A1 copper cladding 15
Lin-lead ploied per BIL-5TD-14%3. [This pravides tor easy and rebighle seldaring at
the Lime of board assembly, vven aiter periods ot prolonged starage.

BOARD ASSEHELY RESIGH |A&)

ATl rompeneats avd installed in g manner which assures macimom relisbility.
Compinent ledds are pre-tinned, allpwing Lotal wetling of sdlder jovnts. A1 Teals
aré Formed Lo provide ilress relief and the badies of large compoosnts are staked.
Jpecial sownting and fandl ing inuiructions are included in edch draving ragui red
after Final asseublp. The board is coaled willh urethane which protecls against
hewidity and ¢ontamination.

BOARD PLACEHEHT

The ab bodrd is secured in Lhe eleclronics sssembly by

quld-plated beryllium copper card guides. Connections are iade Lo the gather Board
with blirdsutes conngctars. Diseagagemenl during launch is preveated by 4 cover
which spany the bpard's freo edye.



REVISED 5-7-87

-— |URIT  __TWL/WLA 7
: SHUTILE CCIV DG MO, LeH815-500,.508/
HiA M. 4.5 CRITICAL [IEMS LIST . _Emﬂﬂgﬁﬂ_l_.
CRETICALLTY 2R SIEET __ 3 _1_

" FALLLRE WIDE AND

. FAUGE
toss af 428V switehgd power do Lha
riu.

Vg
8k Puwed OnfOF Switching,
2794885501 -

Wik

FATLURE EFFECT

—— OH ENE JTEM

Ho Fan=-Lilt malion in
reéspodse (o Cconudnds.

Horel Case:

tosi of elbpw #iu
Control prevenis
slowing Lhe RHS.

RATICAALE FOR ACCEPIANCE

ALCEPIMMCE TEST

The CLTY systems’ WLA is subjecled diraclly, wilhauk vibraiian isalitars which wight
be used in their aprmal installation, 1o the follawing teseiny:

& VWibralion: 20-80Hr ; 3 dH!DEt-r"-se from 0.01 G2/Hz
B0-15%0 Wz: 0.8 G-Aiz
J50-TRD Nz -3 du/ 10 Oct-shope
fest Durabion: b Hinots per Axis
Tesl bLevek: f_.1 Grms

* Therna] Yacuwm: In a pressore of 1X10-% Torr, 1he temperature shall be ax
181 Tonis:

125° t: Time Lo stablize equipgmant plus 1 haur
255 T: Time Lo stablize equigment plus 1 hour
¥23° F: Time Lo stablize equipment plus 1 howr

Jhe WEA may not have been subjected to the vacwum conditiogn.

For Acceptanie Nest Fluw, See Jabbe | localed at Lhg front ol Lhis baak,

OPERAT IDNAL TESTS

T OM#Er T 9Ty that CCTY componenls are aperationdl, 4 [est st vorify Lhe
bealth of 4}t the cunmand related camporents from the PUS (AIAY) panct swikch,
thinugh the BCU, theough the sync ines to bie Canera/FTlt, to ble Canera/PTUH comngud
decoder,  The test aust alsn verify the camara's ability to prpduce viden, bhe Y50'5
dbklity to route video, and the monitor's ability Lo display yiden. A siailar etk
witdld tw: performed Lo werIfy the MOM command path. .

Fre-Lammch on Orbiter lest fIn-Flighk Test

{WVIE:  In-Flight testing of the elbaw camera/PIU mist not b¢ Conducted as lonyg
as tha ceit IfY interference {s presont,)

L. Power OCTY Systen.

2. Vid 4w PIIS panel, select a monitor as destinat lon and the Camerg under
Lizst 45 Saurce. .

1. Send “Camera Power On" command from PIS pana .

A, Seleetl "External Sync* o monitar.

5. OLzerve video displayed on monitor. Rote that. 1f yideo an wonitor is -
syrchrunl red {i.e., stable raster], than this Iedicales that tle camra
Vi receiving campmgite sync from Ehe REU aid thal the comera is pradur ing
synchoani qed vhide,

G. Send Fun, Tilt, Focus, foon, ALC, ard CAMHA coamands ang visualty |either
via the monitor or Jlrect observation) verify opergtioa.

F. Select ttownlisk as dostinabion and comsra umklier test as zource.

HB. Dbgserwe: video routed Lo down Mk,

S Sonl “Camera Poseer NEF? comand via PItS [vare B,

1) Hepeal Sleps Ehrciigh 9, except issue comnamds wia tle HIH counaard palh,
Ihis proves thal the CCpY e ipnent s aperat junal,

T ey - L
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luss of 228Y switihed pawer to Lhe No Pan-Lilt motion ja O IWSPEC TN
Flu. :
FESHONSE 10 Coaunands frocurement Control = The TWO/Wla EEE Farts and hardware itews are procures From
Horst Cage: appraved vendors and suppliers, whlch meet the vequirenents set forth in the CCTV
1%L Loss of #lbaw FIL contracl-and Quality Plan Werk Statement {W3-2594176)1. kesinant DCAS perzanngd
gk Fomer OnsDFT Swriching. cantrad prevents réviéw a1l procoremenl duiumsnts ko esioblish the need for (31 on selecled parts
2104085 -501 sluwing tha ANS. {PAL 517},

"'| 10coming Inspection and SLgrage = lacoming Quality inepectisns are made om all
réceived matesials adnd parts. Resulis are recarded by ot sng retained in Fide by
driving aod conlrol nuwobers for Future reference and Lracesbility. A1l EEE parts
aré Lubjected ta inconing acceplance iesis as cabled For in PAL 135 - Locoming
Enspection lest Instrocqipns. Incaming flight paris are Further processied in
accordancie wath RCA 1806684 - Precandibioning and Acceplance Requirements for
Elaclronic Parts, with the exceplion that OFA and FIND testing 5 natl perfermed.
Mechanical ilems are inspected par PA] 316 - Incoming [uspection [nstruclions fur
' mechanicak i1ems, PA] 305 - lncn-uu? Quality Control laspedsiion Instrection, ang
PAL B2 - Pracedure for Processing lncaming or Purchased Parts Designated for
Flight Us&. Accepled ilems are delivered Eo Halerial ComcrolTed Staras and
raliined unger specified conditions wanil Fabeication is reguirgd . Hon-conforming
matetials are hels Tor Material Review Board {MRE) disposilian. (P&l 107,
Al IQC B30y

Buard Assenbly & Fest - Prior Lo the stark af TWC hoarg essembly, all items

are werified 1o be correct by stock raom persannel, as ihe ilems are acruwmlaled to
Form a kat. The iteas are verificd again by Lhe opurator whp assesbles Lhe kil by
cherking dgainst wthe as-buill-parts=lisl {AAPLI. DUAS Mandatary Dispectisn Feinki
are designated for all printed circuit, wire wrap and welded wire boards, ghus
harmess connectors for Soldering wiring, crisping, solder splices and quality
morkminship prior ta coating of Lhe component side of boards and sleeviag of
harmgeiyes

TYC fgardy

Specifig W0 board asisembly and test instroctions are provided in drawing aotes,
dmd applicable documenls are called gul inm Lhe Fabrication Procedure and Relorl
[FPR-Z29405 1) and parls list PLZZ24M19. These include shubibe TuC Asceably noles
2503680, Process Standard RTV-566 22H08RY, Process Sldndard - Londiny Yelere Tape
2780889, Specification S$oldering 2280739, Specificabion Haw Plate Application
IWOIE?, SpeciFacation - Crimping 2300800, Specificalion - Bandiag and Ttaking
BB, Specitication - Wrethane caating 228087, Specitrcal ion - lucd ing < onpgund
MPEN VG, Specificat ian Epany Milhesive 2030985, Specriication - Harkwny 2260A7a,
Specilicalian - Morkmanship BO30035, Specrfrcalion Uemiing angd Sluking 22060025,
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I Anyerbly ang Test - An epen Box Lesk is performed per TP-11-22948|%, and an
Acceptance Test per FP-AT-2204419, inckuding vibravion and (hernal vacoum. Torguay
are speiilied and wikressed, Lraceability nuabers are recorded and calibraled toal s
are checked peiar ta use. RCA Quality and DCAS inspecijons are performed b the com-
pletion of specifled FRR operdl iant in gcfordance with PAL 204, PAT 208, PAL 206 and
AL 217, DLAS personncl wikness Ty( button-up and critical iorgwing.

WA A% xamp ak — Ao open bux Lest i3 perfarmed per TP-1T-ZSIFABB, Acceptance Tast
Aer 1P-AT-2307086. Torques are specilied and witnessed, traceability numbers are
recordgd and calibrated togls are checked Frior o uwse, RCA Quality and DCAS inspectipns
are perfarred at the completlvan of sperified FPR aparabions sn arcordance wibi Fal 204,
PAL 205, PAL 217 and PAD 402. DEAS persomnel witness WLA bulton—up and crikical tarquing.

INC/HIA Assembly and Tyl — After a TWC and o WA have heen tested individvally,
they are maled and o [inal acceplance besl is perforned pee 1P-AT-2794819, inchuding
wiledlian and Lheamal wacown gneiromments.  RCA and OCAS personnel monibar {hesa
Lesds ant review Lhe acceptance test datafresults. [hese porsonngl also inspect

ture condarmince afler all repair, rework aad repest.

Freparation for Shigmeat - The TVE and WA are sepdrated priar ta shipnent after
tabe jvation and tasliay is complete. Fackh is pachaged accordioy te COTY Letter 8010
dind SAHEFAG, Peocass standard For Packaging and Handling quidelines., A1) related
dowwmgnilal ian ingluding assenkly Brawings, Farts List, ABPL, Test Uarla, erg,, is
pithered and beld in o docunentation folder assigaed specarically 1a each assenbly,
(s valecr is rerained tor reference. An FIDF s prepared Far each assy jn
dviiiddine With the cequirenents of H5-29%3176.  ROA JC and ULAS persannel wilnass
trating, packaging, packing and murking, and review e EIDP dur completeness angd

Al ardly,

4230 oo Wi a—
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FALLURE EFFECT T
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Lass af PTU function, EAL{URE HISIORY
varst Lase: FOR - W74D - Loy #8486 - TVC S/N 008-502

Loss af elbow PTH
costrol pravents
Stawtng the RMS,

4 24n

Descripricn: Pre-lavnch Fest Failure

Box Jevel

Ambient Enwiramment :
REF:  VACS-2-01-0097 upikt retursed From K50. Puwer was applied Lo wreng pins.

[«28V]).

fause: Twearrert wiring of shuti¥e crafl haraess, pul «28Y to J1-10 and
AN ta J1-5,

Corrective Aclian: Miring of shulile harness to be repaired by responsibl e
arganizatipn. Failure analysis performed and corraclive action taker on TYC
54N D02, AL bpard—failure analysis iwgicated the folleniong paris are Lo be
Changed. Ql, 03, 12, (RI, CB&, and BSI were replacad.

WhEZ21 - o FRSA - TV 54N 01Z-%402
Y1771 - Log #5060 - VO 5/N 0D9-502
YIIFT — Jon #5E8 - TV 4/0 OBZ-502
YI?2T1 - Log #5680 - IV S0 H09-502
YW - Llog A567 - TWD  SAN J14-502
Y12 - log #06TF - TV 5/H 10-502
Y121 - Log #56B - TWE  SAM (12-502
K172 — Log #5728 - TVD 5/M 020-502

i1t

RPescryptign: Flight Failure, Spacecratt Level
EHS W (amera ciriuit bresker popped open during Flighl missyon 515-3.

{ause: Camera low wallage swpply has arralic synéranizatian mode at low
Lemperaipre,

Corrective Ackign: A1l Flight romeras were relurned ander CCATS for rewnck
o retest Lo ECH [-1881.  ECH [C-1887F Lo the lan woltage power supplivs
eliminatles Lhe erralic spmeranizetion prablen. TV group part ae. has baen
changed from 2294819502 to S04 ta denote cameras 1hat contain Jow volbage
power svpply wodilicat ign.

P R V4
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FATLURE HODE D FATLURE EFFECT — A
1 £ £HD [TEM e e e e BATIQHALE FOR ACCEFTANCE
loss af +78Y swilchad pawer ta Lhe lass gF PTU Fuanition. EALLURE HISTORY
By .
Yorwl fase: TOA - WITED - Lag w0418 — TvC 544 026506
loss uf ¢lbme PTU - , .
1l Descriplian: Flight Failure, Spacecraft |eval
86 Power Ou/DI{ Swilching. wntral pravents 515-6 -
Pl LU R sbiwiay e BHS. During Lhe [Tight cperations, ong time when crew twrned Canera on they had ao

conirol of ALE and Gamma functions. -
Probliaw resolved itsedf by racyching powar.

Cause: AfLer pumerous operabons, the reportod condition was deplicated pn test
sel.  AfLar nitial turn on, camera wdold nel eccepl ALC, and Gauma cammands.
T4 wias fuund Lhat che oulpot of UAS Fin 6 CHD F.f. resal on AZ hoaed wak sel

in a4 high stale, This should nernally have been resel Yow by &ither “FPOR" ar

1 bit count BE pulses, alter iailial power Lar-an.

* Suspect devives AZ - UXh UL, DOGT, and LEA.

Curreclive AcLign: kemoved and replaced the ful]nwlng paris oa the AZ Doard
U248, Uah, 6T, and A, Lab analpsis did nol dadicaced any defect with remaven
pdrl: Probiem has not recurred al Ler new parts wWere installed,

T1BH — A4939 - Lay w0954 — TVC S/N 031-50&

Pescripiiun: Fliyght Failure, Spacecrall Leveld
S5TE-14

FrobYem reporl Pva-004037

Mo videg oulpul

fause: Daleclive Ralay K- on the AB Goard.

Coreeclive Aclian: Canse due to a foreign condurtive particle {empararily v
lTomged telween reluy Teads and Loard F.{. Ltraces. Helay R-3 aenl bo progduel
atwworance lab for anelysis, report FRI000.  Munerous dESCrepancies were

fount, fong ol which were critical.

10R - B-3583 — Log #1165 - W0 5/4 GAR-50R

Pescripiion: Acceplaonce Fest Failure
Box level
Thermal Wac — Hel Envi
Exceswive supply woreenl, Tast adl DIRScamera lighls and dwlpuet sydec information,

Cowgp! Sherted capacitar C14 an Ab boaed.

Correclive AcLian: 14 removed and replaced wilh new capacitor. Peoducl assurance
Fab cwald not dind a cawte (o shorted cap.  (Repore # B%I1¢ 1A
[onsnmered rarcbmn Laylore.

ALk 4:2404
{ ift\J . ]hle.
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Lass of +28v Lwitchad_ﬂuuer Lo 1he
PlU.

1%
Ab  Power On/Qfd Switching,
2EHES -5 |

Y

Ho Pan—Lilt mokion in
Fespunge Lo conmands.

Horst Casw:

lass of elhuw PIU
conlrol prevenks
stawing tha RHS.

DRERAT AL EFFECTS

Loss of ablTiby to positica Lhe elbow camera. Possible inability ko stow the RMG 1§
Lhe elbow camera physically Intecfares with & payload.  If ANS cannat be stowed the
port payload hay door cannok bo closed. Lass of crew and vehicle.

CHEY ALTIONY

Fertorm EUA &a ropogition the elbow camera, use RMS wotion Lo rEpositian the camera,
or jetkison the RHS,

CBEY TRATHIHG

Lrew shoulg be trained in contingency EVA ard RMS aperations procedures.

MISS10M CONGTRATNE

Do nokt manifest elbow temera far any Flight wheraz the Payload and Lbe elbow camora
cin interfere with cach ather [for any pan or tilL anglel. IF the camera musht be
Mowm do Aol change Lhe camera pasilion until the intarfering payload is deployed.

47241



